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Although all kinds of complication have been reported after wasp stings, multiple organ failure following
wasp attacks is very rare. In the past, the mortality of patients with multiple organ failure treated by
conventional therapy after wasp stings was very high. Here, we report on a 65-year-old individual who
developed multiple organ failure following wasp stings. When the patient was admitted at our hospital,
3 days after he had been stung by the wasps, he was unconscious. He was suffering from acute renal
failure, hepatic, respiratory, and circulatory failures, and intravascular hemolysis. In addition to
conventional therapy, plasma exchange was applied twice and followed by continuous venovenous
hemoﬁltration. In the end, this elderly patient made a complete recovery, with his renal function
returning to normal.
Copyright  2012, Taiwan Society of Geriatric Emergency & Critical Care Medicine. Published by Elsevier
Taiwan LLC. All rights reserved.1. Introduction
Multiple organ failure (MOF) after wasp stings is associated with
a high mortality rate. The wasp venom contains several active
substances, including mellitin, with hemolytic and vasoactive
properties, histamine, hyaluronidase, apamin, phospholipase A2,
and acid phosphatase. In addition to the direct toxic effects of wasp
venom, the wasp sting may induce hypotension as part of an
anaphylactoid reaction, intravascular hemolysis, and rhabdomyol-
ysis, followed by acute renal failure, hepatic dysfunction, and
respiratory and neurological manifestations1,2.
It is very difﬁcult to deal with severe complications following
wasp stings. It is reported that receiving about 500 stings may lead
to death from the direct toxicity of wasp venom, but as few as 30
stings can also cause fatal systemic envenomation. In most cases, it
is critical to take measures to antagonize the effects of wasp venom
and restore homeostasis as soon as possible. However, no drug can
take obvious effect in a short time. Here, we report the combination
of plasma exchange with continuous venovenous hemoﬁltrationerest.
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).
iwan Society of Geriatric Emergen(CVVH) in the treatment of a 65-year-old patient with MOF after
wasp stings.
2. Case report
A 65-year-old patient was admitted in September 2008 with
a history of wasp stings (the species not being identiﬁed). He had
been healthy until this event. There were 80e90 stings over his
head, neck, trunk, and extremities. Immediately after he had been
stung, penicillin G, hydrocortisone, and intravenous ﬂuid had been
administered at a local hospital. On Day 2, the patient developed
a high-grade fever, edema, vomiting, and oliguriawith dark-colored
urine. On Day 3, he was in a state of unconsciousness and was
transferred to our hospital.
Physical examination showed a body temperature of 38.7C,
a pulse rate of 112 beats/min, a respiratory rate of 34/min, and
blood pressure of 140/100 mmHg. He appeared pale, with gener-
alized edema. There was coarse crepitation in both lungs, and
hepatomegaly.
Laboratory investigation showed a hemoglobin level of 68 g/L,
a white blood cell count of 18.3109/L with 89% neutrophils and
11% lymphocytes, and a platelet count of 63109/L. A peripheral
blood smear showed evidence of hemolysis with anisopoikilocy-
tosis, polychromatic red blood cells, and fragmented red cells.
Urinalysis showed trace proteins, plenty of white and red blood
cells, and two to three granular casts per high-power ﬁeld; urine
culture was negative for bacterial growth. Blood urea nitrogen wascy & Critical Care Medicine. Published by Elsevier Taiwan LLC. All rights reserved.
Multiple Organ Failure After Wasp Stings 53152 mg/dl, creatinine 7.9 mg/dl, pH 7.26, sodium 127 mEq/l,
potassium 5.9 mEq/l, chloride 83 mEq/l, bicarbonate 13.8 mEq/l,
creatinine phosphokinase 624 U/l, and lactic dehydrogenase
1120 U/l.
In addition to conventional therapy, plasma exchange (3 L/day)
was applied twice and followed by CVVH for 5 days. Conventional
therapy included giving anti-inﬂammatory agents, ﬂuid therapy,
nutritional support, and other essential organ-supporting thera-
pies. CVVF was maintained as follows. The blood ﬂow rate ranged
from 250 to 300 mL/min. The substitution ﬂuid was infused at
a rate of 70 ml/kg per hour in a pre-diluted form (before the
hemoﬁlter). An AN69 hemoﬁlter (surface area 1.6 m2, 35-kD limit,
Baxter Health-care Corp. Deerﬁeld, IL, USA) was used and changed
every 24 hours.
On Day 3 after admission, the patient regained consciousness.
On Day 13, he was healthy with a normal urine output, and his
urinalysis and renal function data had returned to normal.
3. Discussion
There are many reports of complications following wasp stings.
However, severe life-threatening MOF after wasp stings is rarely
documented. Wasp venom contains mellitin, histamine, hyaluron-
idase, apamin, phospholipase A2, and acid phosphatase. In addition
to acute renal failure, hepatocyte damage, intravascular hemolysis,
rhabdomyolysis, thrombocytopenia, coagulopathy, and cardiovas-
cular and neurological abnormalities are severe complications that
are also caused by wasp venom1e6. It has also been reported that
high concentrations of wasp venom can be detected 50 hours after
wasp stings, indicating that it would still result in continuous
damage to the body3.
Furthermore, inﬂammatory reactions activated by wasp venom
are also difﬁcult to deal with1e3. In the past, conventional therapy
including anti-inﬂammatory agents, ﬂuid therapy, nutritional
support, and other essential organ-supporting therapies was
applied to cure patients who had been stung by wasps. When
necessary, hemodialysis or peritoneal dialysis was carried out to
manage hyperkalemia, electrolyte disturbances, and excessive
water load. However, all these measures are not able to antagonize
all the toxic effects of wasp venom and remove the circulating
mediators of inﬂammation caused by the venom itself. It is essen-
tial as soon as possible to restore homeostasis and protect vital
organ function in patients who are suffering from wasp stings.
In recent years, it has been reported that CVVH, which is one
modality of continuous blood puriﬁcation, might be useful in
dealing with critically ill patients. Many observations indicate that
CVVH exerts beneﬁcial effects on the clinical course of critically ill
patients that are independent of its impact on electrolyte and ﬂu-
ids7e9. In addition, our past ﬁndings also suggest that CVVH is
effective in removing many plasma cytokines in patients with
sepsis. Patients showed a better prognosis with the removal of
excessive cytokines by CVVH treatment than by conventional
therapy10.
For the elderly patient with MOF we reported here, severe
complications including acute renal failure, hepatocyte damage,
intravascular hemolysis, rhabdomyolysis, thrombocytopenia, and
cardiovascular and neurological abnormalities all appeared after he
had been stung by the wasps and were followed by secondary
infection. Considering thewasp venom, excessive plasma cytokines,
and disturbances of homeostasis, plasma exchange and CVVH were
applied in addition to conventional therapy. Finally, our elderly
patient regained consciousness and returned to health, with
anormalurineoutput, andnormalurinalysis andrenal functiondata.Three distinctive mechanisms are involved in CVVH treatment:
diffusion, convection, and adsorption. Among these, diffusion
mainly aims at the micromolecular substances, such as blood urea
nitrogen, creatinine, and so on. Convection and adsorption remove
molecules of medium size, such as cytokines. Convection is the
principal component of CVVH treatment. CVVH can quickly clear
cytokines whose molecular weight is too big for them to be
removed by regular hemodialysis or peritoneal dialysis, and thus
restore homeostasis as soon as possible7e10. Furthermore, plasma
exchange is also effective in removing some speciﬁc toxic material,
antibodies, or circulating mediators because of their tight binding
to albumin or other large molecular weight substances11e14.
In this case, the combination of plasma exchange with CVVH
appeared to be one of the best ways to solve the difﬁculties wewere
facing. Some researchers have in fact suggested that physicians
should consider exchange, transfusion, or plasmapheresis in severe
cases following wasp stings3,4,6. The difference in dose of CVVH
may contribute to the different results reported. In a large
randomized, controlled study including 425 patients, an ultraﬁl-
tration dose of 35 mL/kg per hour increased the survival rate from
41% to 57% compared with a dose of 20 mL/kg per hour. The dose of
ultraﬁltration applied in this studywas 70 mL/kg per hour, so a high
ultraﬁltration dose may be the origin of the improved effects.
In conclusion, MOF following wasp stings is mainly caused by
intravascular hemolysis, rhabdomyolysis, or a combination of both,
as well as the direct toxic effect of the venom. The combination of
plasma exchange with CVVH appears to be an effective method for
the direct removal of wasp venom and inﬂammatory mediators
from a patient’s circulation. However, the beneﬁcial effect of
combining plasma exchange with CVVH on the survival rate of
these patients remains to be proved further.References
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